The aim of the present study was to identify yeasts in grape, new wine "federweisser" and unfiltered wine samples. A total amount of 30 grapes, 30 new wine samples and 30 wine samples (15 white and 15 red) were collected from August until September, 2018, from a local Slovak winemaker, including Green Veltliner (3), Mūller Thurgau (3), Palava (3), Rhein Riesling (3), Sauvignon Blanc (3), Alibernet (3), André (3), Blue Frankish (3), Cabernet Sauvignon (3), and Dornfelder (3) grapes; federweisser and unfiltered wine samples were also used in our study. Wort agar (WA), yeast extract peptone dextrose agar (YPDA), malt extract agar (MEA) and Sabouraud dextrose agar (SDA) were used for microbiological testing of yeasts. MALDI-TOF Mass Spectrometry (Microflex LT/SH) (Bruker Daltonics, Germany) was used for the identification of yeasts. A total of 1668 isolates were identified with mass spectrometry. The most isolated species from the grapes was Hanseniaspora uvarum, and from federweisser and the wine-Saccharomyces cerevisiae.
Introduction
Yeasts naturally occur in wines and vineyards and are especially common on the grapes. Population of yeast species on the grape is not constant and increases during the ripening process. Kloeckera apiculata is a lemon-like cell shape yeast, which colonizes the grape surface [1] . Kloeckera apiculata comprises more than 50% of the total healthy grape microbiota. Other yeasts like Kloeckera were isolated from the surface of the grapes, which included mainly genera Metschnikowia, Candida, Cryptococcus, Pichia, Rhodotorula, Zygosaccharomyces or Kluyveromyces [2] . The presence of yeasts of the genus Aureobasidium attracted attention as a transitional genus between yeast and microscopic fungi. All the yeasts associated with natural microbiota of grapes are wild yeast strains or non-saccharomyces. Despite the presence of those yeasts on the surface of grapes, the wine production consists of subsequent fermentation stages, added into the MEA and WA cultivation media before sterilization. Media for yeast cultivation were inoculated with 100 µL of the sample suspension. Inoculated agars were incubated at 25 • C for 3-5 days and the yeasts were identified by colony morphology (colour, surface, edge and elevation) and reinoculated onto trypton soya agar (TSA) (Oxoid, Basingstoke, UK). Yeast species were identified with a MALDI-TOF MS Biotyper.
Identification of Isolates with Mass Spectrometry
Qualitative analysis of yeasts isolates was performed with MALDI-TOF mass spectrometry (Bruker Daltonics, Bremen, Germany). Isolates were put in 300 µL of distilled water and 900 µL of ethanol, and the suspension centrifuged for 2 min at 14,000 rpm. The pellet was centrifuged repeatedly and allowed to dry. An amount of 30 µL of 70% formic acid was added to the pellet and 30 µL of acetonitrile. Tubes were centrifuged for 2 min at 14,000 rpm and 1 µL of the supernatant was used for MALDI identification. Once dry, every spot was overlaid with 1 µL of an HCCA matrix and left to dry at room temperature before analysis. Generated spectra were analyzed on a MALDI-TOF Microflex LT (Bruker Daltonics, Bremen, Germany) instrument using Flex Control 3.4 software and Biotyper Realtime Classification 3.1 with BC-specific software. Criteria for reliable identification were a score of ≥2.0 at species level [9] .
Statistical Analysis
The statistical processing of the data obtained from each evaluation was done with Statgraphics Plus version 5.1 (AV Trading, Umex, Dresden, Germany). For each replication the mean was calculated, and the data set were log transformed. Descriptive statistics and logical-cognitive methods and one-way analysis ANOVA were used in the evaluation and statistical analysis.
Results and Discussion
Grapes are inhabited by versatile microbial groups and have a complex microbial ecology, including filamentous fungi, yeasts and bacteria. These microorganisms pose different physiological characteristics and may affect the wine quality. Some species of parasitic fungi or environmental bacteria might be only found in grapes, while other microorganisms like yeast, lactic acid and acetic acid bacteria occur during the winemaking process [10] .
The yeast count in grape ranged from 2.34 (Greener Veltliner) to 2.67 (Dornfelder) log CFU/g on MEA, from 2.19 (Mūller Thurgau) to 2.38 (Dornfelder) log CFU/g on WA, from 2.46 (Greener Veltliner) to 2.66 (Dornfelder) log CFU/g on YPDA, and from 1.55 (Greener Veltliner) to 1.88 (Dornfelder) log CFU/g on SDA. The colonization of grapes with yeasts is shown in Table 1 . ANOVA analysis was performed to inspect the significant differences among the microbial count for individual wine varieties when different cultivation media were used ( Table 2 ). Statistically significant differences among microbial counts for individual cultivation media were found in three of the four cultivation media used (Table 3 ). Different studies have evaluated the surface microbiota of grape berries due to a possible impact on the hygienic state of the grapes and the direct influence on the winemaking process and wine quality [11] [12] [13] [14] [15] [16] [17] [18] .
Treatments Pair Tukey HSD p-Value
The yeasts count in "federweisser" ranged from 3.51 in Greener Veltliner and Palava to 3.80 log CFU/mL in Dornfelder on MEA. On WA, the yeasts count from 3.30 in Palava to 3.53 log CFU/mL in Dornfelder were observed. On YPDA, the yeasts count varied from 3.24 in Rhein Riesling to 3.45 log CFU/mL in Dornfelder, and from 3.13 (Sauvignon Blanc) to 3.33 (Dornfelder) log CFU/mL on SDA. Yeasts counts in federweisser are summarized in Table 4 . In study in Slovakia [19] , the highest yeasts counts were on MEA for Pinot Noir-6.43 log CFU/mL and the lowest for Moravian Muscat-4.62 log CFU/mL. The highest yeasts count on WA were in Pinot Noir-6.39 log CFU/mL, but the lowest in Irsai Oliver-5.38 log CFU/mL. The highest count of yeasts on wild yeast medium (WYM) was in Blue Frankish 6.33 log CFU/mL and the lowest in Dornfelder 4.20 log CFU/mL [19] .
As the results show, a higher number of yeasts were detected in "federweisser" than in grape. The young wine is a product of fermentation where S. cerevisiae was mostly found. Other species like Hanseniaspora uvarum, Metschnikowia pulcherrima or the genera Pichia or Candida may be present during the individual fermentation stages when the alcohol content do not exceed 4-6% [5, 20] . The main microbiota of the grape is the yeast Hanseniaspora uvarum followed by Metschnikowia pulcherrima [4] . These species also initiate the pre-alcoholic fermentation but are being replaced by the dominant S. cerevisiae 3-4 days after fermentation. Saccharomyces cerevisiae starts to multiply within 20 days after inoculation into the must [21] .
Fermentation 2020, 6, 5 6 of 14 ANOVA analysis was performed to inspect the significant differences among the microbial count for individual wine varieties when different cultivation media were used (Table 5 ). Statistically significant differences among microbial counts for individual cultivation media were found in three of the four cultivation media used (Table 6 ). The yeast counts in the unfiltered wines are summarized in Table 7 . The yeast counts in wine ranged from 1.51 (Greener Veltliner) to 3.23 (Dornfelder) log CFU/mL on MEA, from 1.43 (Greener Veltliner) to 2.89 (Dornfelder) log CFU/mL on WA, from 1.18 (Greener Veltliner) to 2.65 (Dornfelder) log CFU/mL on YPDA and from 1.09 (Rhein Riesling) to 2.21 (Dornfelder) log CFU/mL on SDA. ANOVA analysis was performed to inspect the significant differences among the microbial count for individual wine varieties when different cultivation media were used (Table 8 ). Statistically significant differences among microbial count for individual cultivation media were found in three of the four cultivation media used (Table 9 ). Altogether, 1668 isolates were identified with mass spectrometry with a score of ≥2.0 ( Table 10 ). The most isolated species from grape was Hanseniaspora uvarum (70 isolates), and from "federweisser" and wine S. cerevisiae (85 and 120 isolates, respectively). Yeasts species of grape, "frederweisser" and wine are shown in Figures 1-3 . Brettanomyces bruxellensis, Candida stellata, Saccharomyces cerevisiae and Zygosaccharomyces bailii were the yeasts identified in wine [22] [23] [24] [25] . In our study, Pichia mandshurica-the main contaminant of wines-was present in 66% samples of white wines (10 out of 15) and in seven samples of red wines (46%). Pichia membranifaciens was isolated from five samples of white (33%) and five samples of red wines (33%). Saccharomyces cerevisiae was isolated from all white and red wines (100%). Zygosaccharomyces bailii was found in 14 samples of white (93%) and two samples of red (13%) wines. Our study shows that Z. bailii and P. mandshurica were isolated more frequently from white than from red wines, while S. cerevisiae was identified in white and red wines. The occurrence of Pichia manshurica and S. cerevisiae was different between the wine samples. According to Thomas [26] , the presence of Zygosaccharomyces in wine is unacceptable in terms of wine quality. The author has stated that the minimum number of yeast present in wine spoils the product under appropriate conditions [26] . Saccharomyces cerevisiae, Debaryomyces hansenii, Wickerhamomyces anomalus (Pichia anomala), Pichia membranifaciens, Rhodotorula glutinis, Rhodotorula mucilaginosa, Torulaspora delbrueckii, Kluyveromyces marxianus, Issatchenkia orientalis, Zygosaccharomyces bailii parapsilosis, Pichia fermentans and Hanseniaspora uvarum are frequent contaminants of wines as well [27, 28] . However, Renous [29] did not describe associations between wine and Pichia manshurica, Kregervanrija fluxuum (Candida vini), Candida inconspicua and Zygotorulaspora florentina. Saez [30] found that S. cerevisiae (13.93%), Wickerhamomyces anomalus (8.72%), Pichia fermentans (6.74%) and Metschnikowia pulcherrima (6.39%) were the most abundant in wine. Pichia (Pichia manshurica, P. membranifaciens) and Brettanomyces are producing volatile phenols, thereby affecting the quality of the wine [30] .
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not describe associations between wine and Pichia manshurica, Kregervanrija fluxuum (Candida vini), Candida inconspicua and Zygotorulaspora florentina. Saez [30] found that S. cerevisiae (13.93%), Wickerhamomyces anomalus (8.72%), Pichia fermentans (6.74%) and Metschnikowia pulcherrima (6.39%) were the most abundant in wine. Pichia (Pichia manshurica, P. membranifaciens) and Brettanomyces are producing volatile phenols, thereby affecting the quality of the wine [30] .
Sporadically, Candida inconspicua (5 isolates, 0.58%), Candida saitoana (5 isolates, 0.58%), Candida sake (5 isolates, 0.58%), Pichia norvegensis (5 isolates, 0.58%) and other species were isolated. Jolly et al. [31] noticed the importance of Candida, Cryptococcus, Kloeckera and Rhodotorula species in the wine making process. Candida was considered as the dominant genus, including their teleomorphic stages-Candida pulcherrima (Metschnikowia pulcherrima), Candida vini (Kregervanrija fluxuum) and Candida valida (Pichia membranifaciens) [31] . 
Conclusions
A total of 90 samples (30 from grapes, 30 of "federweisser" and 30 of wine) was studied for characterization of the yeast species. The mass spectrometry method was used for identification of 1668 grape, "federweisser" and wine isolates. From grape, 26 species of 17 genera within 9 families, and in "federweisser" 4 species of 3 genera and families were found. In wine, 26 species of 17 genera within 6 families were identified. Rhodoturulla species were not included in any family and they were classified as incertae sedis (not belonging anywhere).
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